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[Detailed Description of the Drawings] 
[FIG. 22] 

10 Figs. 22A and 22B are explanatory diagrams illustrating a patterned 

configuration of a semiconductor laser module according to the eleventh 
embodiment of the present invention. 

[EXPLANATION OF REFERENCE NUMERALS] 
15 K1: First laser beam 

K2: Second laser beam 

M, M1, M2, M3: Semiconductor laser module 

1: Package 

1a: Flange section 
20 1b: Window section 

1c: Cover 

2: Semiconductor laser device 
3: Photodiode 
4: First lens 
25 5: Prism 
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6: Half-wave plate (polarization rotating unit) 
7: PBC 

7a: First input section 

7b: Second input section 
5 7c: Output section 

8: Optical fiber 

9: First stripe 

10: Second stripe 

11: Chip carrier 
10 12: Photodiode carrier 

13: First lens holding member 

14: Holder member 

15: Light reflecting section 

16: Second lens 
15 17: First pedestal 

18: Second pedestal 

19a: First supporting member 

19b: Second supporting member 

20: Cooling device 
20 20a: Thermistor 

21: Second lens holding member 

22: Slide ring 

23: Ferrule 

24: Board 
25 25: Laminated structure 
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26: Lower electrode 

27: Upper electrode 

28: Low reflection film 

29: High reflection film 
5 31 : n-lnP cladding layer 

32: GRIN-SCH-MQW active layer 

33: p-lnP cladding layer 

34: Upper filling layer 

35: Cap layer 
10 36: p-lnP blocking layer 

37: n-lnP blocking layer 

38: Separating groove 

39: Insulating film 

40: Board 
15 41 : n-type lower cladding layer 

42: Active layer 

43: p-type upper cladding layer 

44: Insulating layer 

45: p-GaAs layer 
20 46: Upper electrode 

47: Lower electrode 

48: Raman amplifier 

49: Input section 

50: Output section 
25 51: Optical fiber 
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52: Excitation light generating section 
53: WDM coupler 
54: Optical isolator 
55: WDM coupler 
5 56: Monitor light distributing coupler 
57: Control circuit 
58: Heat sink 

59: Polarized wave synthesizing module 

60: Polarized wave synthesizing module 
10 61: Holder member 

62: First adjusting sheet 

63: Second adjusting sheet 

64: Half-wave plate holder 

65: Top cover 
15 66: First stopper 

67: Second stopper 

68: Semiconductor laser device 

69: n-lnP board 

70: n-lnP buffer layer 
20 71 : GRIN-SCH-MQW active layer 

72: p-lnP cladding layer 

73: Filling layer 

74: Cap layer 

75: Diffraction grating 
25 76: p-lnP blocking layer 
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77: p-lnP blocking layer 

78: p- electrode 

79: n-electrode 

80: First reflecting film 
5 81 : Second reflecting film 

82: Oscillation wavelength spectrum 

83a to 83c: Oscillation vertical mode 

84a to 84c: Semiconductor laser device 

85: Semiconductor laser device 
1 0 86: Semiconductor laser device 

87: Transmitter 

88: Optical multiplexer 

89: Optical fiber 

90: Raman amplifier 
15 91: Optical demultiplexer 

92: Receiver 

93: ADM 

94: Optical isolator 
95: Lens 

20 96: Optical path correcting prism 
97: Prism 
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[NAME OF DOCUMENT] ABSTRACT 

[ABSTRACT] 

[OBJECT] 

To provide a semiconductor laser device, a semiconductor laser 
5 module, and an optical amplifier using the semiconductor laser module suitable 
for a light source for an optical amplifier or the like which can be easily 
manufactured, can make optical properties of wavelength or the like of a laser 
beam stable, and can obtain high gain. 
[MEANS] 

10 A semiconductor laser device 86 has a first stripe 9 and a second 

stripe 10 formed with an interval. A first laser beam K1 and a second laser 
beam K2 are emitted from end surfaces of the first stripe 9 and the second 
stripe 10, respectively. A diffraction grating is provided on the stripes 9 and 10. 
A first lens 4 converges the first laser beam K1 and the second laser beam K2, 

15 which are emitted from the semiconductor laser device 2 and enter the fists 
lens 4, onto different focal points. A half-wave plate 6 rotates a polarization 
plane of the first laser beam K1 through an angle of 90 degrees. A polarized 
wave synthesizing member 7 synthesizes the incident first laser beam K1 and 
second laser beam K2 and emits the synthesized laser beam. An optical fiber 

20 8 receives the laser beam emitted from the polarized wave synthesizing 
member 7 and transmits it to the outside. 
[SELECTED DRAWING] Fig. 22 
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^yXA5i*. mi i/>X4iPBC7 fc©MKE»**u xmztttzMi © 

U— «f*K 1 Ri;S2©U- »fJfcK2©3fcS&£«iEU SL>©3Hcfft ^BS^FfrlC L 
7*yXA5ii. BK7 -fH* 5*7 WOffi^iS^ 

*vfth>4xxi*z>o mi u^^a^iMPificeas-rsmi &tfm2©u— tfjt 

K1. K2fl)fiM, :7yXA5©gSTlC«fcy2Fffi£*l6fctf>. ffl)7"UXA 
5©&?5lzBBg$;K<&PBC 7 ©^i!!A<#^|C/ c £ otitic. PBC7 £'MMb 

[002 1] 

Ei3 (a) \tzr>jxi±5(Dmf$.£f*-?mm^ (b) ii^-©¥®iai?fe-5c m 

3IZ^-TJ:5IC. 3f'jXA5l*, fittlCM$ilfcA»l5at. fiJr^ft&a 
IC^Lfcdilt®5 b ^'JXA5A<BK7 ^t.f^Sg**i, 

¥3|ftU— Vm+O&X Vyj Zfffi(Dfflffitf4 Oiiml?. i££2§6tO. 7 mm© 
mi U>X^ffiffl-r-§>^ICl4. 7"'JXA5©ML 1 li&l . Omm. 
1*3. 2 s ±0. I s 
[0 0 2 2] 

0 2ic^-r«t7ic. ¥5K*tfi6i*. ^yxA5^sjSLytmi ©u— tFstK 1 

im2©U— IfjfeK 2©7*>. m 1 ©U— T^cK 1 ©<?*;!><AS}£*U AS*£*l.f= 

mi ©i^-tF^K i ©iiits^ 9 ojg[uiE$-t**<iife(i]}E^iST-fe<5o mi u> 

X4IZ«fcoT. mi. «2fl)b-1f*K1. K 2 £*l5C£l::J:y. 
6 A<I2g L-^-T < <C o r l^S. 
[0 0 2 3] 
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PBC7I*. mi 0>ls— tfftK 1 A<AH£:K-5mi (BA7JSU7 a I2©U 
— »f3fcK2j!)<A^£;h.<2>m2a>A?J$S7 bi. Ml <DA*SU7 a £ Alt £ *l £ 
mi G>b-ifftK 1 im2<7)A*«IJ7 b^bAI**h«il2©b- tfSfch^ t*< 
£&£*VCii5tt£*l£>Hi:*)Sl57 ci^tS. PBC7li, ■gfl^.tf. SIM O b— 

•tfjtK i ^«ite^i:LTai*gi5 7 ciceaK^-a-^iitic m2<»\s-4f%Kz 

ptliT i 0 2 UU^-AO -Cf^b+t-So 
[0 0 2 4] 

SP«1 4|C@^Lfc^&^J$ ; ES?i-.>U5 9 £ffllNTl^ 0 04 (A) I*{l5££- 
JSE^i-Jus 9 £*-r¥®EK (B) li^-<7)MSi®Ek (C) li^-<DIEffil2 
T?fc-S 0 04IC^-TJ:5IC iS&^Jifc^E^J.— )l>5 9<D7fr)l,?tttt 1 4l±. YA 
G U— •f8»IC»a<f«» (0IJ*.lfSUS 4 0 3» 3 0 4§?) -eft&*U ^-<7>± 
§L2iiSft7. Omnrefey. ±#A<BSRattlC^J*^ *tT^*. /fcJU^Sm 1 
4<DrtaJICl*JS#gi5l 4 a *<M£;rU -tOUX^SM 4alZ^'jXA5. 

[0 0 2 5] 

CHIC«feoT. PBC7(75mi <DA*SB7 a frf>AS*-r-&mi ©b— if&K 1 

si;m20)A*giJ7 b*^Ait-r<&m2a)i^— if#K 2£<t=t icaiASfs 7 c^e> 

ttWT**?!::. ^'JXA5. PBC7(3)^ilClS l J0)fiI^ISSt5ut 
[0 0 2 6] 

ZOJ;5IC. jM,$r«Mt1 4lCj:oT, C+i.t.(03tg)5a^-^4bLTjte< t, 

^;u^*SlJ«i 4^^i6^-t±*r=it-e. b— if&Ki. k 21±©x y^®±ic*j 
it -5 ate y ^lvh^ ^pfip-e $ a . 

[0 0 2 7] 

H2lC^-r«i;3IC. %-?7^ /<8I±» PBC70>m2lSP7 cfrbfcbl^ttSb 

■TJ^I-* fiJrSfD jfcfiSffOjfc FBG (Fiber Bragg Grating: 

^SM 5lc«fcoT. 3rS;"KS(D5fe^«<*Lx— »f Si^P 2 K'.K§3£;rU 4^{*b- 
iff^ 2 (DISMISS £ ft 4,1c. SgigX'** h;nm^itt<-r-5C<tA< 
T*^i>o Sot. £<D¥^t*b-" «f*S?a— ^M 1 jfcS^J** 

^ (wdm) icky^jsur. ijut^A K-^3tiiiiig^^^>iiiiisa)ja 
<&fim^ia£p* •&;:<!: -So jts^sui 51*. «jjtiS7i-X77.^^ 

[0 0 2 8] 

PBC7 ttff?7-< /<8 tomizlt. PBC7 0>fchSaS&7 c A^fcBt^ftS b 

— y : 3t^3i£7 7'r/<8ic3t^^*i+« l m2 6t><&tSL£tixi^z>o »£l 

<l*. mi U>%4I*. mi 0>U— ififeK 1 Ri;i|2roU- *f#K 2*<. 11 b 
>X4if2L/>Xl6i0ffe1t?«^ (FK F2) £ 5 icfig-^frti-* 

C+tlCtor. mi b>X4<kjKj5 (F1, F2) Mfcftl-fSb— If 
%0)*t£v h-lf-f X*</Jn£ < ftoTMb— 1f3fc0)B#y *<R&jt£ti'5<DT? % H 
05 U — if 5fcK 1 <7)3tSS±lco^¥;^Sffi6£}¥A-e$5fc«>lcH-^^mi <Db— 
if#K1 tm2(Dlx— tF3tK2<D5i-gtitgD' ICi&XttettggJB L 

iA<T-^5o -t<D^m. «itliWa8R«TI=fcl*'<5iMH*b— ^^2 iJt77 
-</n*8 i<D*»*<DSRgeStt6<«*lfc. m^1±«)iS^¥Wi*b— ^f^E^JL-JU 
Ml ^a«T'#«.o 
[0 0 2 9] 

H1 1 K^-r^dlC, b-f 2 $ IS Ufcf + 'J 7 1 1i, 7 

1 058^1 7±IC^ffl^l-fLT@S$tL-5o I1©S^1 7 I*. #^*b 
-if 2 ©ISS&lcJPfr -SttM^mft -Sfcftir C u Wl^iftff bttT t^-S 

[O 0 3 O] 

mi b>X4^@SL^mi cDU>X{tlfSP«1 3.!:. 7'JXA5. *;-Bififfi 
6&i;PBC7£7h;uySP«1 4IZ@^Lfc{Bi^^n£ : EVJ.— ;L-5 9ili. 12 
1 8 ±IZ^-tv^tvm 1 C753t»gi5« 1 9 a Sl/m 2 <02:»SIJ« 1 9b^L 

TYAGu-if>imic«fcy@s^^*o c«fc»i2ros^i si*, >§fti±<oa 
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108^1 7(D¥S$M 7 a±lcm^df*«tLT@^$nSe 
[003 1] 

Ml 01^ 1 7 <DTS?l::l*^l^xfft^bfc-Stfi4P&g2 O^tglfbtlTU 
It^^fc-y— 2 0 alCfcoT^tli^^. 2 0 a «fc y &tii £*t7± 

{* u— 2 <*> u— tfajs* £^as * ib*^ ^%\t a? -a- -5 c t # * . 

[0 0 3 2] 

,<iy>r-i>-[0)WUlZtef$.£1Xtz7 : 7>i>m a (DrtSPlCl*. P B C 7 

S51 aOiggPlCYAGU— »fj§«ICj;y@S^+vfcm2<DU>X«}tS|5«2 1 IC 

2 2 A< Y A G L/— tf 1= «fc y S Jg $ *t § . 
[0 0 3 3] 

jte^W/^sii^xn,— yU2 3C:J:oT{£Jt£*U tfl)7i;i/-^2 3lt X 
7-fK'J^2 2 (DrtSgrz Y A G u— y @^ $*IT 
[0034] 

[0 0 3 5] 

'yJ-Jl 0<BlttMfPS®2 a ^tL^tiaiSt $*tfcfll 1 G> ftftK 1 2 
<DU— tF#K2li. fg1 U>X4£iIi§L. SiLfci. F^BS*<J£A< y 
4#ifc*. ^'jXASIcA^^ti-So :?'JXA5lcAS*Lf::B#a>mi ©U— "fife 
K1 &tt2 0>U— •f3fcK2£<DMNI (D) lift 4 6 OpmTfcS. ^'JXASIC 
iotf 1 © L/ — +f% K 1 tf2©l/- 9 r 3tK2l*Wi^oTaiStL UE#© 

mmitms o opmicfcio % ikd u— tf jut k i j&jhe 6 ic as? $ tt» e 

9 OglUfH PBC7(DH©AASt7 a |CAS?£*U g2(DL/ 

— fft K 2 li P B C 7 ©m 2 © A ASP 7 b iz AS? $ . 
[0 0 3 6] 

PBC7-CI*. Si <DXttU7 a frbAS?£:H<5fg1 ©U— »f;ifcK 1 £1g2© 
A*SP7 bfr£>AS?£*V<5m2©lx— »f;teK2 tA<^K**tTmAS|57 c^t»ffi 
S?£tl£>o 

[0 0 3 7] 

PBC7ANC,tliS?$*tfcU— +F?tl*. 12 L/>X1 eiZ&^TmftZH. ?x. 
2 3 IZ «fc o Ztttzlt? 7 -< /N* 8 ©MICAS? £ tl^gPlCitfcB $ ft-S 

0 3t7r-</^8a)3tJ5S?SPl 5l::«J:o-CL/— +f3fc©-SB;b<5S?£*U &t? 

bi#5S?$M 5t<75F^T^SP^liSIA<^J*$+i^(DT'. &ES?Sil1 5lCj;or 

j*5g $ *i -5 &jt -e a? yjBjfi^prne t -5 . 

[0 0 3 8] 

¥SH*b— " tfffi J f-2©&ffi!|flSiS2 b ANPjfflSJ^tLfc^E-^fflOJU— tfjfe 
I*. 7* l-y-ft- K3ICfcoTg3fc£:h.. 7* ;j— K3©g3fcglcS-3 

2<7)jtai*^^iss-r-5. 

[0 0 3 9] 

*JSE©» 1 am»Mlcff «f*S?i— JUM 1 ICfcftli. 1 o 

G)^a}{*L^— tF«^2lci 0 0pmJaTfcl*5*l*MM-C»J***ifc!ISl <• 12 
©7. h^-f ^9. 1 0;^t>{S3fc®©-£-*>-3fcm 1 ©I/- tf^fcK 1 Sl/f 2(DU- 
+F3fcK2*<ai«ft£*U mi ^ >X 4 -C+##J§t ¥3KS1fi6lC«i:oTm 

1 ©U- tfifcK 1 A<iE5tlC 9 0J£[I]$e£*i5o 'T'tt^*.. C©£#U- 
-tfjtKI. K 2<D{Sjfe®l*2LMCB§^±|C9 0° <tfc<5„ C(0ttSt. PBC7 
l:<koTf 1 <DU— »f3tK 1 t!2fl)U- tf3tK2^ii^J*^+V-5<7)T*. ft? 
r-f /^8^?>l*HtB73l?. *^(S5t®(7)/h* L^^— »f5^$aiS?-r-5Ci^l?#i) 
o *fc. ^t7r•</^'8lCFBGA^^,^^•53tJSt^gP1 5 A^fi£$*tT L^-50-e. 3t 

77-f /<8A^e ) 5•B^fiA<@^$^l.7i^— »f3t^tiiS?-r-Sct>b<-e^-l». stor, ± 
m&*>. z b i=it«fij»i=««aft«sttai/3estt*<K* a?*t* 

[0 0 4 0] 

—>fm*2t. L/-»fjtK1, K2jag^^^g|-r-5*-Omi U>X4^ffll^T 
U— tfm^f- 2 ^f>m 1 U>X4tf>{4g&tf)BfFif];b<$a< ^-O 
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[0041] 

ftjfcl*. fctx.l**H!ffI*m5 5 8 9 6 8 4^®IZ^^*t5J:5fC 

tya-ibfit -tft^ftofB^isj (S3 5-ei*x^iS)ai;z^(a]) •uo/t-ytr 
r ± c fc/ < ? vo) & y iz «k s # tu £#p#j x* t o *=„ c: ftic*t l . 

z^ifi]) lcfci>Ttf>^*fPfl<J-f Schlep y. 5fe^r^/N*8^p,aiit^4x*5tai* 

[0 0 4 2] 

*fc. fm+zfrzz^HDfttz&m-f&ztizjii)* efts, 

[0 0 4 3] 

1 0(7>i^#U-+Fi?§^2£ffll>-5<BT% ¥3i<* U— tffit^- 2 t>3*£ 
Lfc^^^-r-&fctf)(7)^;U^x ; Ei?a.-;H|(D^iPgE2 0£/MHbT-£. « 

[0 0 4 4] 

/<7^-v1 i*A**X$X e t-rSCltlCj;y. 2 

ooxh?^^, 1 0AN?.f§^:-r^^^«Si^^£pSB2 ox»SSi-r-SI«lcj& 
**JH««a**«l=»*l , *-*::i:*<T?*v STSLl*. 
[0 0 4 5] 

**tt»l«OJ:3lc2r)©U- ?Hi&tiitt-t&?Z?Jl,X. hT-T^If 
y^va.-JUc^T-f/^^y^U— ^r-f (FBG) £JBf£Lfc 

[0 0 4 6] 

S5S2A (13ftjXf>7'f^lW:yiA) £EPJDLfcBf(DX<'<$ h;^£jJ^-r 
-jumit*i*. 5*<di$^— Kj!><;*^ hn^ffi^rtic^fts. — 

[0 0 4 7] 

-TUt>%. flS&ft#7 7 4 , /<<Djl^ slow$4<bfast$i&-CSfc<&JSSr^£}tofc 
[0 0 4 8] 

mis—vzttit&LxiRybm. (dop> <&<g^ai:fcu-+f7fc;!><i§'3ft<&;!i<* -to 

?f*S?a.— iUtt, ±2&<7)«fc £<<D$a^E— K*<f£ffi LT Hi 

a£ftfcft£7^7^tFrtT*&|&£-fe!-&ZilZ«fc y , J:ySft*WlCDOP (De 
gree Of Polarization : d3tJt) £15MT?#-5. fi£oT. *MM0|(D¥J* 

[0 0 4 9] 

\-Dmmn%L\z*i-fz>?7'('ttiijj$:7ii-t?^7T'&z>o aie^s^** 

. Slft*3K^2 4 0 0mAT*tt5 7 0 mW<DifeaJ * C <t *<T? £ -5 „ Slot 

S*$tl^7V>lg*ggffl©1 4XX (1 300-1 550) nm^Elfi7fe;1-V> 
. EDFA1©9 8 O nm?£-tf> 1 4 8 O n mffOEb&ftS t LtJfJSTfeS. 
[O 0 5 0] 
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[005 1] 
[0 0 5 2] 

JfcL>T-, U-!f 2 ^ @S Lfc f 7 ^+ A- U 7 1 1i. :7*K$V:*- 

-K3 VV41t— K+t'J7 1 2$f10)S^1 7±IC^EB#«t 

[0 0 5 3] 

Wtf, ^2<7>g-&1 8±lcmi l/>X4^iSLTiS«. Z<0f1 U> 
ai;* 2 (D K 2 £ ¥SH* U— tF*^ 2 (DM 1 G>X h =j ■< f 9 & tf* 2 (D 

[0 0 5 4] 

EI7i£, mi u>X4a)li«:x|i$|}iBj-rsfc4t)<DlttBJEit?fe-5o xia^AC: 
oi^TIi, 0 7 (A) lc^-T<t5lc. ±IEO)«i;5lcLTlSS3FHfc«^iaj 
<D$SC2) til fflb- ifitK 1 t<Dftm.Q-\ £, 4"DI4C 2tl2(Db- *f$t 
K2t(Dftm.e2£tfmL<tJ;Z>&.W.V&Ltt>Z> 0 Yfft^iaidOl^TIi, 137 ( B 
) IC^-TJ: 5 IC. m 1 IOU- tfifcK 1 &tf]R20>U— tfJIfcK 2A<mi U>X40> 

git?, ix— «f^a)7.7K-> hsa<g/hi:fc:-g><ag-cata65„ ui±<Di@;Sxfn?,*£ 

ofceST*mi U>X4 1 © U>Xft#SP« 1 3£, i2(DS^1 

8±lcmi 0>3t&SWl 9 a £fl-LT YAG *?gt£ LTH£-T-&o 
[0 0 5 5] 

1 2©I^1 8±|C, ^'JXA5. Mfi«6, PBC7£-{*1bL 
fci^St^i-^B 9 £S8;SLT@^-r-5o ^OTdJS^fig^^JL— JU5 9<D 

IS&xflTrli, teg^=b-fe!-ffl3te:7T-</'C=3 'J>-$£ffli>T, *-o>7r'f/<l=t& 
£-r-S7fc3£J£;b<g*lcfc£«fc5lc, tWu^SC** i 4<7>'t"i>i4c i (Sl4#sg) lei 
ye, x Y2l4^|fi](0<ag$^A-5 0 *M>$r*M*i 4<D4"0filiC i igyaj&ga 

tf>T*l*, *;U^g|5«1 4£4"fc$fbC 1 <7)Sy«ZlHlfE$1±Tmi <DA*SP7 a IC A 
[O O 5 6] 

z$&:£iS]a>{ig&#>Ti±, PBC7^£>ai*i£;h.fcu— tf&K i , k2<dxy 

e-AX»Kv h0><ig£-f£ LT*J< C t tt-tS. ffc*l*U— If&K 1 , K2 
[0 0 5 7] 

W±<7>lJ|;SX?IT,*£ofc{£gTr*Jl>y$|S**1 4^f20)S^1 8±lcm2(D 
S^8S«19b^UYAGI/-^U@Sn. 
[0 0 5 8] 

Iirofi^i 7£, ^tt/^y— *? 1 (DJSffi±iz@^$tLfc;^a]SS 

2 0±IC^EH#(tLT@S-rS o 
[0 0 5 9] 

*fm z ¥-2%.lS : Z=-$mO)-?* h?<( K3I*, ^«7^-\» 

[0 0 6 0] 

^jStttfX (#!l*.l*N 2 , Xe) HfflfvlCfc UT/< >T— v 1 ±SPIC 

si c^^-a-x, -e-<7)s^gp£igiaP§m-r-5ctic<fcysi^^ih-rs. 

[006 1] 

2fcl»"C. Ay^-v 1 O^^^vSPl a IC*fL1is2 U>X1 6 SXYffirtfii; 

-VI (D^vvSM aCD + 'DfSlt^^tJtjr^fiLg-eYAG U— tFjtJflCj:y@ 
ST*"*. 

[0 O 6 2] 

/n*8 £H«LT@S-r-5o C0>X?IT?I4, 1|2 0>U>X«*# 
SP#2 1 ©ttlSHCftMa)*^-* K'J>y2 2$@Stl, 0 X7-f K'J>^2 2 
I*, m2<DU>X«Jt$P#2 1 <733g®JCtJL>T, jfc 7 7 •< 8 0>^l4<t Mfcffi 
1*9 (XYfl) T*<igSig&, (2S#Olj||?$PlCj5L^T YAG U — ifJSfS LTHiS 
£*L£o 3t7T-f/\*8 ^fti-T5 7i;U-JI/2 314, jfe^T'f /<8a)tUlt^SA 
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ttZZ&mV. X^W K'J ><f 2 2 OrtSSICY AG U— tfjg&ICj: y ®^ 
[0063] 

— ^^KO^TiftBJ"^. |U8 (A) ~ (C) \s— f=Eis 

^-Mz&m2frzmmftis-vm*2<Dm&£mBA-fztzi£><r>mBm. 091* 

¥m&ls— fm*2 0)ikO>W$:iji-?l!iWmT'&&o fcfc. i8 (B) &tf (C) 
1*08 (A) 0)a-a$fBT®[a-t?fc-&o 
[0 0 6 4] 

ins (a) izTji-t&oiz* is— f 2 1*. «n^isir^jigvffij«sa 

ai^O^»ia)Xt°^^rV^;Uj«*;4lZ«t y. RFf^O*^<*A^t>^-5S«2 4©± 
IC. ^S<D¥^i*(DXt*^+v^^g/$^$?ToT^-r^|fi^«it2 5£fl£ 
j£Lfc&. S8i2 4 0>JgffilCT$PM2 6. «g*?tit2 5<&±®IC±£|Jmil2 7 

znmL. ^ZfflZff-oTm&n&msz&L 3 t l. Mic-^a^^ga® (Msg 

®2a) lC<g&i}Jl2 8 (0!l;U*J5«Jp5%mT) ^IL. flWS<0^*Ma5-( 
&38®2b) IC1SJS^2 9 (0>l*.l*£3*Ip9 0%&±) SfifclSLfcMiglCfco 

[0 0 6 5] 

08 (B) IC*-T«fe5lC, X1£2 4±a>®g8lji2 51*. #J;LliJ£tf>&^MB 
H(Buried HeterostructureJ^fljglCfcoTl^T. tffl*.!** I nPi^^SStii2 4 
<7)±IC. 'Mx.lin- I n P'P'yy Kg 3 1 . M?L\i G a I n A s P^g^lC^y 
*3Sj$£*lfc:GR I N— SCH-MQW (Graded Index Separate Confinement He 
terostructure Mult i Ouantumn Well) ^ £> /?£ •§> Sftg 3 2 . 0!l*.l*p— I n P 
f 7 -V Kf 3 3 *<l^Sf J S U , SIC. p-InP^77Ki3 3©±l: 
. 0i]*.l*p- I n Pfrh>l&&mtb&frm3 4. -ffUxlip-G a I n A s PfrC>J5£ 

[0 0 6 6] 

*"LT. C(D+-W^3 5(7)±IC±g|JmS2 7 36<»fifc4tl» £/=S*E2 4C[> 

mmizitTummz emmz*\x\.^z><, 

[0 0 6 7] 

f Lt. ±IBLfcTSSn- I n P * ^ "J Kg 3 1 . 3tti3 2. p - I n P -J7 
7>> Kg3 31*. 4 0-6 Opm<7)^|g£:rt-LTSIMZTOICM^£2*OX h 
^-f :?ttl::j)Dl£;K. *-O>ttSf::0|ji.l£p- I nP?D»;*^36tn-l 
nP?Q-;*>^i3 7 £ £<D*lffT?»J»f 5 C t IC«fe y . JSttg 3 2^0>aA 

[0 0 6 8] 

±f2LfcS'ttg3 2 £ LTI*. i5«;U*. S*R 2 4 iC^fr-Ste^ *g«Jb< 0 . 

. S*M*#F1?Sjg<t Lt. -?-<Z>l§Mg£#Fgc&^<kK*t(Z)3loSf y 

A<T £ #Fgtf>1S^*g£Jglc|ia LT l*Hl::;g^ffi£ffl £ 4, RTflB 
[0 0 6 9] 

*lti£?f2iS0ljT?li. TSP n - I n p <? *y v Kg 3 1 . G R I N — S C H — M Q 
WStt^3 2. p — I n P £ ^ *v Kg 3 3 t> &-53£?fcn|$j!) t . 0 8 £D$4® iCgS 

9. i ot^-r-s. 

[0 0 7 0] 
[007 1] 

X#^*£x tf 2 *V-WUj£:ft;i^(Z)-&*il<7)X tf £3r*>-Wl'J5£5i£lCcfc y . «}£ 2 
40)±IC. TpB n — I nPi»7"; Kg 3 1 . GR I N-SCH-MQWSS13 
2. p- I n P<??V Kg 3 3<DHSIC«gt--5. 
[0 0 7 2] 

SKl^C. 4 0-6 Opm<75^ B ^PR^^^LTSL^lC2F^TlC^^/£2^<75^X-^7 £± 
IBp- I n P? 1 ?? Kg3 3±ICj{$fi£LTA'"b. f9rS<7>X y > K^fflL>T± 
SPp— I n P^-5 •> Kg3 3 . GRI N— S CH-MQWStt§3 2. TS&n - 
lnP^7 Kg3 I.Win P fitS 2 4 0>— p5£;§fl? L. ±IEX ^-T^ 
|C$ blC. p - I n P^P7 + >^@3 6tn-I nP^D •y + >^*13 7 £ Z 
(Dllll?-Cttg-r2,ZtlcJ;or. iS14g3 2-v(DJ±AS5iia^SP^^fi£-r.5. 
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[0 0 7 3] 
[O 0 7 4] 
[0 0 7 5] 

*L>-e. +f^f3 5(D±ffilC±gPSM2 7 £ML, StE2 4<DJS®lCT 
[0 0 7 6] 

Sffi$msiHL 3<D/<-ic^#&gL. Mic-^o^#ggs mas® 2 

a) lZfeS.$ltm2 8&&mL. 'te^O^^Mffi <&48®2b) fZlg£#ll2 9£ 
j£H-fS. S^IC. C(Z)/<-$$blC^^|gLTftlg§§*L3a)¥«i*L/— yS£ 
■?-2£*§5 0 

[0 0 7 7] 

B) lC^-rt-h->>^5 8lCAuSn#H^IC«fcym3t$tl-5„ 2 O 

(DXK^-f^li. ±SUefii2 7 (*Higff$S^yei4p1l!l) Xt/TSB^ffi 2 6 (* 

HU 1SJ5WIS2 8A^P,(D20<DaiW3teJb<|tl^LfcPBC7IC«fcy^jgE$^TRlf 
[0 0 7 8] 

te» ^?tai?3i4. x h^-f ^1 *<D?ttttitio>zmttj:z>o ?utr*>. mm&is— 
*fm=i-z±$.t lti*. x k^-t^i ^^fcy <oigi&ffi3sa)$ij2^igiss35-e 

[0 0 7 9] 

, 0HXI4S18 (o ic^-r.t^fc, 2-o<7)x h^^r ^a)raic±^mffi2 7 A"t>T 

KM 3 0<7)3E*IC^T*S^JH3I3 8 *»J*U *0)»«5»3 8ti$ 

i/>^icAuSn *mw lc«fc y »*-r*iii, 2 orox h ^ :7icfiwfc-r SEW* 
3K £ 3*3 lt«W t^zirt. Wtt 9 „ ifc 7 r * / < 8 ^ £ ait* £ ft £ u— y 3fe© 

[0 0 8 0] 

ftss. sis (o izTH-t^mtti'— yx?-2a>m©M. -jwh7-f^ 

[008 1] 

±«M2 7«*t— hi/>^5 8l=**LTttffl-*"«li$IZl*» t — 
hv>^ 5 8«l=» ±UmmZ 7lzMf6Lfcffitii/<^— >^EELTfi< 
.fey, C*i-C,2 0©X *5-f ^*ttaictt»-*-*C-i:*«T»**. 
[0 0 8 2] 

±IHLfc^-Cli. yjR^-2 1*, I nPllDI«)MiBHi 

itOtO^liiB^LfcA^ •Mx.l*S19lC^-rj;-5^Ga A s 3k<J> 'J ?i?9&K£<D 
m2ffeott J:l>o S 9 IC^-T <fc 5 -ytHiP 
214. n -G a A s A* b £ StE 4 0±lC. n 5 *V KJf 4 1 . SttJi 4 

2. pffl±»$5v KH4 3. ftgi4 4. p-Ga As@45SaiL. 2 0 
©'J ■yS/»A<»rt**lTL^S- Wll4-4atfp-G a A s Jl4 5±|CI4±£C^ 
15 <pM) 4 6AWJ*l, S154 0©JS®ICI4TSPB«I (n®1§) 4 7 *<» 

[0 0 8 3] 

h^-r^g. 1 Oi^f^. t^5^ I nP^'J-r/lLDtt^Zirt-Rl 
[O 0 8 4] 

4 **Jt»»«-ei*. y^^-2<DS^«|jt-efe-5 7T^ , J • 

^D-I©*j|fi:u- y^2^|tt^Lf=A<, *Xtt»M-Cli. J: 5 

■y»2£«ffl-r*ui. F&Gttmn^-r 4 attempt* <x*>. mm© 



http;//1 58.202.1 49.1 74/DB/2001/PA2001 -40281 9/PA2001 -40281 9.htm 



2003/09/30 



14/68 



[0 0 8 5] 

^^m^^bLT^-rUiB^s-cfeSo mi oiz^-Tckol^. m2©iiJ£jf2®0!lT?l* 

. ##fn?fc<5>fn ©U— tf^tK 1 *<3fe7 7-f/<8©tt«*fclCfi»-*-<5J:5l= 

, PBC7©^1 ©u— -y^K i &i;i2©i/- fntK2<DAmmtfmmzi&& 
nzomfemWtWK&fri** f^tfe^n©!/- •fafcKii<*7r-f/<8© 

«J^[S]lceSS-rS(DT^ *JKfi«i6tmi U>X4i©P B 1l:::7y%A5£I2fg 
[0 0 8 6] 

[0 0 8 7] 

ft as. »2(DH»^0>jic*5LNrt. i>oiiy©ft«B5S9awfifc» 

. ¥jfc:11£6i:PBC7 <t£l^— ©**?SP# 1 4CBSLiBa^)t*SJa- * 

[0088] 

(g 3 OftlEKffilH) 

rt*«3tftLT^tt^ia"efc«. 01 1IC^-TJ:5IC. £3©SM»i?M-Cf* 
. fjtST'Jo^f 1 ©U-1fpfcK 1 U>X4«riI»tt3fc:7T-f/<8©*MI 
»fillcfi»r*J:5l=. ¥^f* U— if JR^- 2 &lflg 1 U>X4I*. [S] left 

*3©»fc#«HHI=«fc;h.tf. *3fe«'-C***1 ©U- tF^K 1 A^77-f/<8© 
tt«*Sl=fe»f*©"C» ¥ifc*«6fc*1 U>X4tOP^lC3f'jXA5^12|g 
-r«£K*<ft<fty. flUStSIBJUfr id PBC7©?3H§£ 
JWS*:l-mjUi«fcl*©T?. m2 0)||JgS$^JlCltXSf^0)ffiBS'lbA<Rr^<tft'5o 
[O 0 8 9] 

*fc. !f*$?A-*M3©3fctt*lR]©*aF*Ji<T?**©-C. Jg;& 

[0 0 9 0] 

ft*j. »3«>siJfi»ffi«i=a3^r*. 4>«i>i(iiJBy©ftM»*e«i=-r*fc» 

[009 1] 
[0 0 9 2] 

mi 21*. *nifei&mM<D¥&wis— v s Ei>a.—Mzmi*$>*i+ mAiz^-tim 

6 0 Sw-TttflFttM. Ell 3 1*. HI 2(75{gjK^fiE ; Ei;a.— JU6 0 ^^-Tfflil® 
K®0t?fc*o ftfc\ H4©fiSaK$fil*S?a.— ;us 9tH— ©|»#I*H — ©«F# 

[0 0 9 3] 

GS'1 2»tfHl 3 Kin^ Jt ? IC. f 4OlM^«>l©ii^S : Eya-Jl'6 0 
I*. ft^&GNC JSe«tft*a»6 1 B*<»Sfc**lfc»hJl/^»#6 1 t. *JU 
$W*6 1 (Dime 1 a l=tieoTiEB$tl&aSl ©USis— K6 2&tfMt2©H 
S>>-h6 3t, mi ©US'— K6 2±ICieg$+LS^'JXA5<t. m2©|g 
^->-h6 3±IClBS^tL^)PBC7 t. **?$tt*6 1©,HSB6 1 alzfttot 

EB**tS¥S?M*;uy6 4 <t, MM**? 6 4l=«»**i«*a6««6 
fc. 6 1©;-ggU6 1 a©MDflH=M$ttY=gi:M6 1 blCfc-^TH 

£*tl*«tt©hv^*/^6 5t«««. ' 
[0 0 9 4] 

*Ay*Mf6 1. ¥2MME»M>$' , 6 4»tf h3»?*/<--6 5 I*. YAGU-if 

5§tt©Riteft**s (mtfFe-Ni - co^^ mm -. =>/<—*) ) -c^t>tt 

[0 0 9 5] 

6 ©±SSI*> * 7 -f X £ *L. ? 6 4 ©±« y >;/ * $ 

*iT£U. ¥&*ffi6©±Sfli¥&:fttfi**?6 4©±^£*><¥fflttl+£;h.T@ 
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£1**1 -So 

[O 0 9 6] 

fgl ©IHSi/- h 6 2&l/Hl2 0i8g->-h6 31*. ?UXA5SyPBC7 
>$Ub (in?) % ¥H*>-h (Sn-Pbf) 0*?&£«td*tt>M«<D* 
[0 0 9 7] 

ti^-g-nE^Evo.— ;u6 oi4X. frtisVU&e i omUe i a oisa&SBi:: y ag 

tfl+^ftSo 01 3IC^-T«t5l-. 1 1 ©X h y/<-6 6&l/f StfiSt^^ 6 
4I4. nKDffimi/-be2Z®.A,T'&n-tZ>Zi:lZj:y^ SlOS3g«>— h6 
2 0ijK;h.Jttotfc£tt*2J«it LTroSa^^S. £fc. * 2 <7>X h 6 7 

&tf¥MS'M' ? 6 4 14. S& 2 OlSg->- K 6 3 £J*A,-T?£&-r-S C tic* U 
» &2<DiSg*>— h 6 3(DSSEixjh«)t^C-5tt«Jffit LTOSiH^^rrS. 
[0 0 9 8] 

tc*>\ 1 1 > 6 6 2 ®x h 7/^- 6 7 ii, ^#>*^yse** 6 

1 iZ-mZf&^titXl^Xt *L*o m 1 OX h 6 6 MM 2 OX h 
y/<-6 7l4. 3fc*<Sil^- ffjjtlf*7XWeftf,*ltt,):U 0 £fc 

[0 0 9 9] 

^OfUSff^^OdiK^-J^vj.— JU6 0 O&SAt^ifclCOlN-Ct&BJ-*- 
£o ^;U^S8*t6 1 Oi?5g&6 1 aOSPggfllZgM OX h •;//<— 6 6 RUM 

2 0X h 6 7 £ Y AG U— tf;§&T-@^.g> 0 

[0 10 0] 

M^«6^«J:tE^Uy6 4[e^ffl#ltLT«Jfr* 0 
[0101] 

*ivp % ¥;"KSa5 6^^Lfc*jKM*;uy6 4^7^;uy§|J«6 10;ggB6 
1 al:YAGU-ifi§}|LT@St5„ ^OBSK I1fl)Xh7/<-6 2Mf2 
«)XF»;/<-6 3 t¥;T£:Sffi*;i,$f 6 4 tOPa^lC^ 1 OI8gi/- h 6 2&t;i2 

©iSSv- h 6 3*<^*T.-ftt«5 J; 5ic MSis*;u$r6 4 £&g*«>-r-5„ 

[0 10 2] 

3fci*t?. m 1 OX 6 t*S*t5^iU^6 4 tOMOftJU^gMij'e 1 

03ISP6 1 aCI10iSy- h 6 2 ^|R«)TiBS-r-5. ^2 0)Xh»«'/< 

-6 7 t¥;««lE*^^6 4 tOP B 1le7tx;U^g)5«6 1 0>Mtt 6 1 alcSl20f8g 
i/-h6 3^{R«)TEit5. 
[0 10 3] 

3fcl*"C» 1 1 rolSSv- K 6 2±t7"'J XA 5 ^St L, m20lSSi/— h6 
3±|CPBC 7 £M-r-5o 
[O 1 0 4] 

^T*. 7t>juygp«6 1 (DMUS 1 a 0§flP<HIC^jiE$*lfcSSSP6 1 b IZ h 
6 5 £«#)-g>„ ^UXA5fii;PB C 7 14. h-;^A-6 5fl)iI 
65atHi«tLTlfE$tl5. Ctll^toT. I 1 h 6 224^ 2 

OlS&v— h 6 3i««»U. ^'jXA5Si;PBC 7 l4f5rMO<aglC{ag£t£>$ 

[O 1 0 5] 

S&lc. K *v zfiy/S.— 6 5 t^JU^ffi^e 1 t£ Y AG U— tfJgft^aS-r-S 
[0 1 0 6] 

COiUfc^^ji — ^6 OlCfcfttf. J 1 ) XJ±5ElISP B C 7 <D±mt< h V 
7"*/<-6 5©IS6 5 a «t SJgftfe Lt)fff$K B 1 ©iS'>- K 6 Z&UM 
2(D'>— h 6 3<»mmz*. y . tegjfetf) h";7"*^-6 50gl6 5a 

14, ;SSi5 6 1 alSJitJ tiDX3mjgA<^L>¥®IC^J$^n-S. lot. K v 
/*-6 5 0>mm 6 5 a lC®ff M£ tltzZf'J XA 5 &tfP B C 7 03fcAtJ®l4. h 

5 a (C*t LTMlCft^l~&g&at>£:H<SO-e. 3fc|4il] 

y O0$E^|fij e £fgj£ J; < fig^ft-T -5 c t *<-e £ * c 

[0 10 7] 

COffij^S,. 6 5©, Zf'J X\k5-\f>3fe£j£g|J#7 tO!?Sj£SO 

Ani*ggl4. J I S B 06 0 1 (J I S B 0 0 3 1 ) |C«k y . ®*§Jg*< 
. Rmax< 1 Opm, 4"L'S¥^ffiJ Rag 5)im, 1 0 Rz 

^1 Opm. 0'J>£< tt-0$;Hfc-ro*<JT*LLx 0 
[0 1 0 8] 

fcfc. m 1 (OtaSv- K 6 2&l/m20lSSv— h 6 3 14— &£U-oXl*Ti, 
*L^o 7*'jXA5ai;PBC 7 1Z&* -;/4r£iSL. TtUU^SCtf 6 1 OJ8SP 

6 1 aCIg, ¥fflf^(tLT@SLTt«feL> 0 COi§-&. fg 1 OUgv— h 6 2 
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-Tact L IV 
[0 10 9] 

cm 5 ommmmm) 

±^ Lfc¥?# U— If S^- 2 (Dl 1 (DX h7^^9tl2©7. h^-f^l 0 It 
. SlMC^*iRi'lz¥fTl=ffitf-C»Jit*ih.Tl***«. CftlzlSt.-ffll^.tfEn 4 

■tt*35filTfcy. fctllCfT < ICflfcoTX h^'f ^9. 1 Otf>P,S^A<20K ftoTl^ 
-5. C£>1§^ 2^h5^^9. 1 0^t>{±ilt$^-5 2*a)^— ^jtli^^ 

+F3fcK2*<Hri U>X4£iIiB&, mi CU- tf&K 1 (DifcS&ilCtt^jfc^ffi 
6^Jf AT#-SMlc+^lc»g|-r* (H2l=fcL^TD' ft Sdi 

£1^5) fctolC^^eaSSgfit (l2l2IC*iltSL) *<g<ft-i>7c#>. ¥55#U- 

[0 110] 

ft*>\ 01 4r\zn^T&m*ft\z%*\zmz^x^mz±u&w.?m.\-*:'fa. 

[0111] 

m 6 nmmmw 

IU1 5 (A) - (C) I*. *56Wa>*«iJBtt«IC««S¥SH*U— • f^Ei?JL— ;U 

ic^ffl iti. ei 8 u— tffn^ 2 <t i*sft .£8&j£a>m 6 nnmrnm 

CD^ffcU— ^6 8W. EJ1 5 (B) »tf (C) I*. -Hx^ftEll 5 ( 
A) 0>b-b3g»i®EL c - c$£#i®ll-e&-5o 
[0 112] 

g| 1 5 ICTF-f «fc ? IC. 16 0>ltj&£fl:W.la>¥3H* Xs—Vm* 6 81*. n — I n 
PSt5 6 9<7> (10 0) ®±lc. IHJfe. /<7 7 7iiTS|1^7"; KJf <t^3Ste/= 

n — I n PH'>77|7 O. GRI N-S C H-MQW ($j-*)TJSST^#glEfli£«> 

^ilWF) St£Ji7i. p-inP^7-yKi72, fc«tr/S»a^7 3 

. Gal nAsP^-V^7 4A<lf$*lfcM^t*. 
[0 1 13] 

2oroX h7-(^&p- I n P^77 KJ17 2rtlZli. ^H^^ltStMZ 0 n 
m^Lfcp- I n G a A s <0Ih1©T*& j ?- 7 5 tvfft2 3 0 nmtfflffiMI: 
»J**Jh.Tl**. Z0lB]8H6?7 5lCt:iJ % fc t 4"Di£fi)!>< 1 4 8 0 n m?& 
CU- »fpte£agtR-r-5>«fc?l::L-Cl^o CWia^TS^tp-I nP?^ 
7K17 2, GRI N-SCH-MQWSttf7 1 n- I nP/iy77i7 

*r->ymt LTM£*lfcp- I n P^D ->^>^S7 6tn-I nP^dy* 
>yj!7 7ICj:o-CStf>iX£*tTU5o ^fc. G a I n A s P^-yZfmi 4 0) 
±®ICI*. P$JM7 8jb<Jf2J$£*U n-I nPSSi6 9fflIIICl4, n flHM 
7 9A<»2J$£:h.Tl>-5«, 
[0 114] 

iji^^L/— tFS^6 8 0«73inja)-ag®-r?fe*iifesM®icr*. jss^so 

SICI*. SM*<5%felT0)«7feJS^^^ : tom2(DS^jK8 1 £<&J&d*l&. 

mi 0>£S}BI8 0<!:m2(7)J53*Bl8 1 tlc«fcoTft2j*£;K*:;fc^}IS§<DG R I 
N-S CH-MQWjg-ttJi 7 1 P*3lCf£^Lfc?fel*. H ©5ltl8 OlCfcotS 

[0 115] 

^mtols— *fm^e 8 1*. ff"l^.l*^V>iiitiig(DSl^ffl7t;jlt L-Cffil\t.*l-5 
-?"<7)#EiSjKSA 0 l4. 1 3 O O nm~1 5 5 O nm-efcy . *3!§§:gL R l* 

. 8 0 0pmJil±3 2 O O pmJaTI-tSS £4x£„ 
[0 1 16] 

-kp^psaxi*. wmmvimz r n j fr<s«t. ^-eg-rc -rft 

AA=X 0 2 / (2 ■ n • L R ) 
■efc^o CCC. ^Hil£ftA 0 £ 14 8 Oprni L, tHffiE#rl££3. 5 f? Z> 
«lig^*<8 O Opm<Di#. SS^E- KO)t- KPbIPBaM*. **l O . 3 9 n 
mi^y. ^1ISSA<3 2 O Opm<7)i#. — K<D^E — KPiflPraAAl*. %) O 

mphamw* < ft y . cwctit -fifti^*iss*^s<-rtn*-ri.i5i:^-^ 

[0 117] 
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ta$H5. 01 eizm-?&oiz* zcDm^coummvit. ^m^i s^l 

K 5 «fc 7 l=LTl*<& 0 ^CIT?. t$^D 
FB (Distributed Feedback) ^0>¥W<* L— if^l*. m-i&fit^— KfE15£ft 

K*Jf*«Blt£&*8 O Opm«±©#S**ttttffl*:rl«:*ofc. L 

14. lEaSX^^ hVKTJ^fiHgAXhrtlcaoO^SSS^- K83a~83c 
**LTl**. 

[0 1 18] 

ItgSttD&ffiSB^— KTMtfil/- «f3t*fflL^t. m-^=E- K-CM-T« 

*-K±i*£Lri**l*L-1f fc*«T»**. «3ttf, C©§?!£© 

Lfc¥i»{*U— »f*^-6 8fl*, 0 1 7 (B) ? 7"OU£ 

*tl. «i*e— tftaaifcfc^fctfT**. 017 ( 

[0 119] 

^>*|J»£*£ < -r*fctf>l=l*Bje3feffia/< , 7 — Sit**-* CtA<*f * Li*—* 

K»?y;u7>*a.0>*£i=i*. R*:?y jut 1 

£-f-5L#l>te3fc3££Ptha<#S-r-S©-e. 017 (B) |=*M-J:3l= % 

Is— ■9S?£tUk0Mte--K-CM$1*'. K4>tT-93a£R*?yjl' 

T >ftfcfl© L * t*ffi JtSiffi P thfl icffll*. £ Z <t IC J: o T . RSI? y ;U7 >»SL05 

[0120] 

0 1 6 a IC. MfK*E — K83a~83c ©fcgRflfii (^E— F 

MM) AAf4. 0. 1nmEl±iLTL^„ d;Kf4. fiftlz-fff-e 8^7 
V>Jf«BM>BffiJ?i3l|£*fcL'Cjlil****. =E— KKPSaaA<0. InmJJLTT? 

. ±S£Lfc i E— KMffiAAO^lCfc-sT. ftS&ftXotf 1 4 8 0»im©ii-&lc 
14. ±5ELfc«iSf§:SL R A<3 2 0 OymJjlT-efc-5c:i:j!i<»£Ll*CtlCJSi:.& 

[0121] 

£f=. : 5V>liltglC^^L^TI4^lJ^#A<«#^ ; ^7>{i 3 t*|fillC«^#•r-5CtA^C,. ft 

«i=«fc**a«*L— «f i Es?a.- < >u-ci*, aMritstifcu— >fft*ti»&ih.. *- 

©X h7-f ^&<DBl**tltttL-C«*flE (DOP) AMS^/itf). ^©££7 

14. <s^«^7r^/<lcU-tF7t^efiS^l+T-T7K i 7 7-i'X^ff5^A<fe-5. 
C©i§£. SSiSLTI^StK*— KO>»j5<3HM5£, L— +r*3fc© a fc — U > h ( 

<•*■&. C©S£;^b. MX^^7 h;KD¥fi|i|lAAh rtlc 3*feL±©$iE^ — K 
A<#SLTl^C<t;!)<$f3;L<. Sffc 4*3114 5*©$^- KA<#£ LT i 

JKD*tt«AXhrtlC3*Ja±» *y»*L< l4 4*Ja±©$ft^- KtfSSLT 
[O 1 2 2] 

IEIKS^7 HU|g*<i£-rg?a£. ;^S^/5£* ^i:«^ax 

T. *tS*>fiJ»fcM*36£*-&*C£lc«i:$. Z©frtf>. JEM^X^^ K;u 8 
2©¥fitiHAAhl4. 3nmKT. L < 14 2 n mJJlT t T -5©A<»£ L L> e 
[0 1 2 3] 

77-f/^77^U-fO^ (FBG) U— If * 

va.-;u©il£, FBG£?te££t®£<DF e 1(D#tHIC«fcoT4@*t5iiJg$«§ (RIN) 
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[0 12 4] 

3£<DYAGU— !fmi=J:«M) £3f-rSfc#K 

L fcjflt tU * * -5 C £ *<"e £ * . 
[0 1 2 5] 

Jt£ft£frl*« 3 0 0~1 5 5 Opmft L,. AI^SL R $800 

~3 2 0 0pm«it*^tlCJ:-3t, hJU 8 2 0)i£fiti|gAA h 

rtl:tt»©*itt- K. #*'L < l*4*Jei±a>|g&iK%— Ktt-DU— 

ant*-* * 5 iclti**.- 5 v>Jt«*©jaiEffl3teat Lrffli^fc* 

[0 1 2 6] 

¥«{*U— *m^©^ICFBGtt£<D7 7^/<£7fc*£££t*<5i§^d!)J: 
[0127] 

Ell 8 (A) - (C) ttt70|t»l(lTfei¥litl^ *x?-a*tjft** 
f S¥7j Ir) (OiffitBf ® @ X- & £ . 
[0 12 8] 

MX^'hJLB 2(D#mit§AXhrtO$a ; E— KgfcA<&» <»:$:-£ J: SlCUT^S 
[0 12 9] 

si 8 (a) iz^-r«t5ic *mi* u— vm* s 4 a i*. ei^t*^ 5<&i2fi 

fl3gMK8 1 fl)5M$A ( S)5:5. -f-OH&OttfjiEfi. U— 6 8 £ 1^ C 

■efey. H^«J*fi|l»l=l*. H-»«ttLT. Sft9J£4»S-*-«. 
[0130] 

B»T»*7 5I*, fi»*2 96J2lT.'J:y»*L<l*1%J2lT. £e>U:$?£L< 
1*0. 2 9612lT©«3fltJEW**4.0jg2fl)JE»Bl8 1 *&5lt*8 0%JU±<0« 
#KW«*0*1 ©filtl«8 0«l=fi|lfTflrJt«LG »rit**L. MS 

LG 1 Wfflp- I n P^^-v KS7 2|C|*. S»r»^7 5 tfJ&JiJt^JtTl^^ 

[0 1 3 1] 

B18 (B) I*. X 7 ® Jllt«fiflOt»«) t ft U- WR^-8 
4 b<Dfl{Bg$^-rS#^|Sj<0$SBiffiiaT$.S. Z U— tffSS^-8 4 b I4 S 

a>fiW««3feKW*iLTl*S. r«:*>*» 0»rft* 7 51*. £4**0. 1~ 
2%©-(£7t5W^^ : tO^ 1 0^e>J5S**1~ 5%<E>{S?fcJEl**£*) 

■3«2©S»B8 1«l=fiHtTl5rS*LG2». Jf$J*^4x. RlSSLG2 6in0 
P~InP77V KB 7 2ICI4. E|&r«?-7 5 *<M£*tfcl>. 
[0 1 3 2] 

£bic. mis (o i*. M7 ommmmnz ^^^mmx-^^^mwiy 

84cli. 018 (A) JC^LfclElST^^-7 Sti&lfm 1 8 (B) IC^LfcElffr 
[O 1 3 3] 

f Cro^IftU-flf 8 4eli. 2%£iTCDt5ifc£l**£4i0^2 
©SM18 1 *b5»$2%iaTfl)fi3tfi«$^tOf 1 ©5I!K8 OfiOlZlSjIf 
TP/rS:gLG 3 5r\ ff2j*£*l./i[E)#Tt& : ?-7 5 C0>m 1 ©£3*^8 OfrbS&2 
©£3*ffi8 1 <HIC(S]ltTRlrSgLG 4#, &A£*tfcElftHft?-7 5tSlt5. 
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[0 1 3 4] 
[0 13 5] 

JoK. [§l9rft?-7 5 (GR I N-SCH-MQW3tt§7 1 ) <D&£ 

[0 13 6] 

)Sfc$n-r. bft^&^h^fc-SfctfK 018 (A) IC^Lfc 

«fc5IC. 5^I2035»H8 1 Sfi^tLTf 1 <7>&S*I88 OlCIfi]^ 

T8 0%JU±(DJ5W^^t-PlSSIt3— h^Jfe-r«t5lC-r*a>A<»*LL^ 0 £fc 
. 018 (B) IZ^LfcJ:5lC. 0#MS^7 5^11 fl)5««l8 0*fiMLt 

S 1 OSHI18 0 t Lt 2%jy.T0>£$t^£ti"P , (£5teKit=i — h H&'tb t tlz 
, m2(DStJM8 1 t LTl~5%(7)S^¥^ J tO<£S^=i — h^JS-TJ: 
50>j!)<Jff£LUo £*>IC. 01 8 (C) \Z7jkLtz£?lZ* !simft*7 

*im2o>s.mm8 i mts*.vni omizum-tzts&izit* g 2©s 

mm8 1 *J«ti;^lG)SStl!l8 0i:Lr. <k=LlcJ5^2%JaTG><g3fc£S*:3 — 
[0 13 7] 

018 (A) IZ^LfcJ:5lC. I3Jjf^7 5^m2 0)S^|g8 1 fHIZfit 
18 (B) IC^LfcctaiC, 0JfT*&^F7 5^mi (7)S^IS8 0«!llC^fiE-rSit^ 

ici*, ^m®*! 5m#i(D&Mm&mtbiztsLm-?&zttiW-£Li^ &tz. 01 

8 (C) ICjj*Lfc«fc3l^ 0St^7 5$l2fl)5ltl8 HHfcJ:i;mi<7)JSSt 
18 omo>M?5lztef$.-?Z>i%-£rlzit % — ^©Is)8t*MF-7 5 g(*OS^^^i£Alc 

SWI8 8 0*Jj:i;m2<DSW]g8 1 iCfc-S^T^'J^n-S&ffiSKD&gS/Jx* 
[0 1 3 8] 

JH*B*MC. 018 (A) lZif:^tz¥m&ls— ^SSfi L R A<1 3 
OOpmt?fey, IUStIS^-7 5(O^U-f^>^fiL G 1 i&< 5 Opm. 3S^{£3& 
K<t. ^l/-f-f>^I©8k • LG*<0. 1 2 5T?fe*„ C<75«fc5fc08Tt&^ 

7 5^JSfflLfcig^. HISSX^^ h^8 2 O^ffiiJgAA h (4. 82nm^iS: 

y. 4*ffii|§AAhF>9lc3~8;fcfIJg(D|£}13fc;E— Kft*t5Zti<T?$5 c 

[0 13 9] 

*fc» 018TI*. 0ifH^P7 5£. m2<D5.mma 1 <B!l£fc(;fcSfM OStJIS 

8 Oflik &5lM*fg2(DJ5&Ngi8 1 ffi!lifc«fci;mi ^1418 0 <K7)3R^IC|Sltfc 

C^llC|®C,-r. GRIN-SCH - M Q Wgti 7 1 Cifi^, ^SSffilCtt 

[0 14 0] 

Z0^7<DHJS^®«!l-eid:. «!H§gL R lc*tf -&0ffTf&^7 5(Dg££S|5#- 
MfctOt C0>0STte^7 5©fl/-f-f >2*fiLG;fcJ:tf&£&i&KLG 

h ^#-5»Z<t:A<T-#. CO#fiti|gAAhF»glz*tgia>f6ig$rE- KHofcL/- 9 s 

b~ «fSSi*- £ HSi-f * C t A< 1? £ * o 
[0141] 

£iR]tf>i$BBT®0-e&<& o 

[O 1 4 2] 

0St^7 5 <DfcSig##t±ic*l £1*. MSfix^^ h^8 2a>¥ 

fittsAAh £j£ifT. ¥ffiipiAAh rtojfS^— Kl&£ii*o*-t+-i)«fc5icLrL>-s 

o 
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[O 1 4 3] 
CO 14 4] 

02 OIC^-TJ; o\Z. Ctf)la]#rf&^-7 5 14. ¥J91»A<2 3 O nm-CfeU, ±0 
. l5nm©SMbf (*SM) ^S«BCTg|yS-r«jt^^L-C^*„ Z©± 
0. 1 5 nm<7)Ji#]fgi=>£rl::«fcoTlH]#T*£ : y-7 5 US 14. 3ft 2 n m<D¥fit 

iH^WU CftlCfcoT. IgJgjK^X^^ h;KD*ffiil®AAhP»3lC3~6*M 

[0 14 5] 

±£ELf;«8<7)^»S^|-e(i. &W.Ss&L R ±mzt>tz-*X**-7 Wis 
[0146] 

£f=. ±^Lfcm8<DH»®«ij-ci4. -mommcx-vis—Tj >7mm& 

J§8£. J§#]A1 (23 0nm+0. I5nm) «kJg#]A2 (230nm-0. 1 
5nm) t<DmV. =5 >^AIC^b$1±-5. J: 5 \Z LTt «fc I*. 
[0 14 7] 

£t>IC. 02 1 (A) IC^-TJ:5IC. H^A1i^^A2«t^1 
^yjS-T0tfT^7 5 a i Lr. Ji&Jgt > 2 f £#yi-fe!--&«fc3KLT*, .fcl^o £fc 
. 02 1 (B) Kij^f J^IC. J38iA1<tJS8!A2<k£*;h^;MIgfcls]. 

IC 02 1 (C) ic^-T.fc^lc. Xlfrr&tttt[3®J9fflA1£iilir«tk&iaa 

L^c SSSA1tSJ«A2i<ora<DSIfikW«:S«:-5fil*t.offlaB^4lfraLT 

[0 14 8] 

Z.o>nao>m&l&&Wni*s Wit is— tffft^f-lcfSitkft-SElBTte^-? 5£L 

xw-zf wis-Ti ><fui£&mi\ ^mmzn\^x±o. os~o. 2 

0>StlfcMflfc<& LM** 7 OlUSJ&SflJi f^4f fcfEfflSaS^fc U— 9 s 
[O 1 4 9] 

*ifcEiw»^-7 5-ea«**i*aft*i*iSH--c**. cftKttL. o>siikfl» 

[0 15 0] 

(0. 1iy±3nm*3S. 0!I*.I4*8|O. 5 n m?Ij£) . i|7 h^-f Zf<Ditimift(D 
[O 1 5 1 ] 

2O0JX h ; 5^^SL>lC§![nm~§t+nmm'Sofc, : Kfi (#|*.I43 n 

*SiF-7 5^|Sf+^-^Zi:fr?^-5o CCDil^. nfl)fJ|fl:U-fSffl)2 0(D 
* H5-f :7*&Hi»**i.* U— »f#l4. 1 I*ilZl*mZ*i&$i£:-£!$.m 

[0 15 2] 

*<&5. 08 (C) 2O07 h^W 3tomiC£MtiJt3 8 
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[0 1 5 3] 
[0 1 5 4] 

[0 1 5 5] 

(mi O<7>Hi£»*&0!l) 

mi ~m5o>ii»S0!i(o<fc5ic. 2o<ou- tf^tb^-r-s^^uxh^-r 

[0 15 6] 

Z*UC*tL, m 1 O0)||ifefl$S«!lT-li. 2 h^-r^lClel»r*&^-7 5^ta 

itfcm 6~i9 o>nmmi&m<D¥m# *mjbi*t, f b G$?ii l. 
$ ? t -r / * \s—*m=f-o>>& ^—*f%<r>m%i5 

[0 15 7] 

(mi ia>M»M) 

®22 (a) i*. *nwo>Mi 1 onmj&i&mizok z^-m-te is— v^Vn.-ix, 

£Sl3e<lb L T Tji-tm BJ30T? & * o 
[0 1 5 8] 

02 2 (A) IC^-TJ:5IC. mi 1 <DH»S«IJ-CI*. 2 0<Z>X H^-f ^ICS] 
iffte^-7 5£!S(t/im6~mi O fl)H»S«!lffl¥i(* U— (ftgELTft 
^86£i-Z>) £ffll>T, it^r-fA 8 ICFBG3f0>7fc£S}gn 5 £f6l*-5j&^ 

£fc<u *bic. ^s^s 6fr£>&m£4xtzm <j)\s— futK i a 

Itmais—VytK 2$5t7 7'-</^8lZ(S)^7 73lS]IC/£ltSil$-t±-5)3t7'W V U 
9 4^, mi U>X4 i!2 U>X1 6 £<DffllZ&W.£tlTl*Z>o ■Ztl&tV 
l*mi 0>ftiiSJfc&0')a>¥3H*U— f=EVo.-)l,£V&mmT'&& 0 %T4V\s-* 
9 4£IEg-f<5£<kl~«fcy* S«My3t^R6JhLT^S«:U— tF^8 6OTIM£ 
tt%\t*it%^th<T:%%> a ifcTM VU- * 9 4ld\ f 1(DL/- t^K 

6 taxless;* ft s^tic^y. i r><n%T<< w— $ 9 4-^750) \s—*f% 

[O 1 5 9] 

7-< VLx-* 9 4 ^fflL^IC. !f5fcK 1 . K2A<PBC7©A«S 
K&At>lcAS*-r-5«fc5» PBC7^1®lt-5zi:lcJ:y. SWM l J ititf¥m# Is— 

■y : ^2ic^-r^c<k$i»ih-rScfc7^LTt«fc^o *#siM-cfi, 

JltE 6tPBC7 l*l^-(7)^S|5gt 1 4 ^ftTdft^jS^E yi-/l/ 6 0i< 

fiSJ^ftTl^ n&mMtf^%lZ?TX.Z> 0 ££>IC 02 2 (B) Ic^-TJ: 

PBC7<DAW®^Z«l7JIfi]lCftJgp (0iJ?U£4° ) /£(t^LT*DXL 
Tfc< Citiott. S9tMypt*<¥««:U— ^m^2lC^-r§^<t^R&jh 

[0 1 6 O] 

(mi 2<z)Hit«$sw 

[0161] 

02 3IC^-T«i: m 1 2<7)Hi6}f$^W-ei*. 2 0fl)Xh7-<79, 10f 

Mx.fc¥«<*u— ^^2^bai^$tLf=mi *f3tK 1 ai;i2 0i/- * 

3tK2fl)5^. |2©U- tf3feK2A<mi 1/>X4 (D^fD jfe&lXjfe^ 7 -f /"( 8 05 
[0 1 6 2] 

PBC7fC*>lvC. m2 0)U-if3feK2a)A7JS|J7 b <kffi*lS|i7 cil*l2© 
U— *f%K 2 0;fc$aiC*f LTMKMStU m 1 tfjfcK 1 0>A7JS07 a 

i*z;Kb0>®icttLTfli£iLTM£;h.T^.s„ tticwro^iiii a)n»^ 

[0 16 3] 
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n 2 0)nt&mmmiz±tii£. i2©u-f3feK2A<ii u>X4fl)4 j t^.x 

[0 16 4] 
[0 16 5] 

£HZ* PBC705A^S|5 7 aOM&S£M^£fcttlCW®£*W£rm*. 
tfckLNOT?; bX'tt$l-?Z>CttfX'2&. 
[0 16 6] 

ftfe. ^1 2<7>HlifiJK®0!llC33LNTt. tftoBlJi 9 <D^Jg|HS^^^I^-r Sfc 
tf). ¥;"£:fi«i6iPBC7££l3-<D*;U$*SP*n 4 Ll*^^^ a.— 

[0 16 7] 

<* 1 3 <Djttt»tt«) 
[0 16 8] 

El 2 4 14. *l£BJ10)1g 1 3 OlttfiMttlCftS^ai* Is— tf JUOflMt 
[0 16 9] 

El 2 4IC^-r«fe5IC. mi 3a>HSfcM0iJ-ei*. &S8t (El 2 4 0«!|T*I4 2-P) 
(D7"'jXA5a, 5 b A<ftfa:5 ft IC,^o Tf£l+ £ ft Tl>-& C £ LTL%-6 
0 7~ijXA5a. 5 b I*. tfpfcK 1 . K 2 £ ATJ-T-SSpSftAaSpt 

Sg«»««<D*iW*U— tf^isa.-JUtBS^l«-^fe^ 0 mi 3<7)|tliSJf^ffiJlCj; 
2O0)U-+F3fcK 1 . K2^smJg«t<^ftlC-r-SZtA<Rl«li:Jt£S. ftifc 

*a*©@«»^7 5^ftiLfcfH*L/- «f*?-*fflivc*«»:l%. 
[0 17 0] 

ei 2 5 1*. Kf&mmi 4 (onmmmizm&^mwis— *f jvomfit 

[0171] 

El 2 5 1^^^*?!=. 4<DfOS^*g0ijTil*. mi 3G)|li£»2®0!l£|5]4$a> 
7"'J^A5 a. 5 b£ffll>-SA<. f 1 U>X4 £ili§ L^m 1 CDU— tf^K 1 i: 
12(01/- tP3fcK 2 t*<BSM^^CLSI~^'J XA 5 a <D A«® *<I2S £:KT 

#^h7^7*9. 1 0#SlM::m&:g<D[H]tlTt&^7 5 ^AfiLtl^. H 4© 
JtjKBMI=*'*ll*. :7'J%A5£iIiaL*:B§Sftof::2oa>U— tf&K 1 » K 

ft is. CCttt7"'JXA5a, 5 b I4;T£ fi-o $t^f££ LTfi&fiStLTl^-So 
[0 17 2] 

[0173] 

(ff i 5 o>mmtemm) 

ei 2 e i*. *§zw<z>m sonmmmmizmz?* y-vj*- k 

[0 17 4] 

7* V94*r- K3I4. El 2 6 (A) I^-Tcfc 5 fc, WR*-2©# 
Xh^-f^Q. 1 0<Dftffi!|JXiS (B2 6T?lt£j|) *&HiltaF;rlfc3fe*»*-r5 

[0 1 7 5] 

£f=. r-^-f*- K3I*. EI2 6 (B) IC^-TcfcplC. tfm^f- 
2©&Xh7-f^9, 1 0^^{PJjSffi®^t,ailt$*ifc : &7t^SifeLT : E = ^-r^ 
J:5l^S§StlSl7-b^xrL%Tt,J:LN 0 C<Z)if§ca . ¥Sftl/-W2 t7t K^-f 
;J--K3 tORfllC. ¥2£#U~ y ; «^2^t>aiSt$*tfc=&3t<3)F B ^^l£lf«)J: ; 5 

[0 17 6] 

Ei2 6 (o ic^-r<t3iw. K3i*. *mwis— *m 

=F2(D&7.\~Uzf9. 1 0<Dti-MS&mfrt>liim£tlZfijXA5lZ&^XS.&£ 
[0 17 7] 

h^t- K3<7>^ — ^SS^IcS-^T. 0"J*.l£*APC (Auto Power Con 
tro I) [HlS&IC «fc -o Xtix^MmW \s—*f%=f- 2 ^<DiEISfS3fi£ £tllg LTpfciii 
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[0 1 7 8] 

liZZttf^fettey. U-+F3tK1. K2£fij£<D*5£jg/^>;Uc£o££ 
A<T'£*. 

[0 1 7 9] 

«i 6 ommmm) 

£ «£1b L T *^-|JiB^ a V & * c 
[0 18 0] 

H27 (a) ic^-r<t?ic, mi G<nnfammm\zi&z>-¥mw\s— v^v^— 

— £ L ^SPlciim-r 7 r -f /< 8 1 -5 o 

[0181] 

^*U-¥f : f2^h7^^9, i oicteiiir&LfclelSTte^ 5*<8fcit'& 

[0 18 2] 

H 6(DSItt»tflTtt. 7"UXA9 7tLT. 1212 7 (B) ICtf*" «fc ? 

»3fc«)aE*ai;A»fti=jBCT**sitxiiaii-r-«a«aB«7-f 97 a *< 

Klt&tlTH*. «SS«7^J^ 9 7 ali. 0flitteg§Si*£Jf BtlZ J: y ©fit* 
[0 18 3] 

H2 8 14. &M&:?.<JU$ 9 7a IC Alt Lfc <t ^O^M^^^f^^ ^T? 
fe*o B2 8IZ^-TJ; 5IC j&ftS^.f 9 7 a'sOA&ftJgCDjglMCfc y 

AWftJg;&<eb<&i§£lcte. A$rr*&<&jfc:lj!)<Ax 
<9b) JilT(D3tte(5fSl O 0%SiSL. Ax (eb) «ty *SL^teI5l$ 1 O 
0%fi^tS. *fc» A^ftJgA<6a(7)li^lCte, \ftt?%liO)$ig:tf\x (8 
a) JilT<D5ttel$lSl O 0%gi©L, Ax (6a) «fc y t ftl*ftteSI£ 1 O O % 

JEW*-*. 

[0 18 4] 

SSK9 7bt. 3fe©K»£l».lt-*-*JEWI».ltK9 7 c t><mi+£>tlXl^Z>o 
[0 18 5] 

f 1 6(DSMSW-Cli. Lz-fjtKI, K 2(DiKS£-?-n^Aa , Xbt 
Ltzm&lZ^ fc&Mtil?* 9 7 a - •fjfcK 1 , K 2 <D AtJft JgJ^-f-tl 
^*tea. ebi^i.«fc-5Ic. ^'J XA9 7 £{®«tTiBgLTL^* 0 
[0186] - 

-r^E^-fe. CCDli^. mi <DU— tf&K 1 te. 9 7 aomi 

A2j£B I ,lcftjge a -CAI*-r*<t» 7"UXA9 7<7)J3#t^n pfcJcoTftJge 
' aTMLT*. ±J5l*|g9 7b (StJSP) t8s <e a + tf ftjgi|;) Oft 
^■eSStL. I2CU- +f#K 2 0AW(jiglC^-ri, 0 
[0 18 7] 

— m2<©U-+f3fl£K2te. ;^ftiSS?7-f^^ 9 7 a(Dm2A*g|5 I 2IZft 
iSeb-eA£*-r*<t. ^'JXA9 7<7)@tfr^N pl=«toTftJge' bTSJlf* 

c H OTU— tfjfcK 1 14. ^.mm^y-f 9 7 a«)f2AM I 2lCfcl^T6 

* b (26s+£-y-tfftgi|0 m 1 OU—tF&K 1 &l/m 2 (D 
lx— tFptK2te^J5g$tL5c ^/jK^ftfcU— (K1+K2) 14. SWB&JhK 
9 7 cA<Jf2j££;h.fctiS;*lSflO£ai!-f *o 

[0188] 

*^Jtff*ffi0!ia>5fc^ i?j.-;ute. £!lx.te\ T <D «fc -5 £g!t fit icfSf+f*;! <£:!:: 

«fe y uss-r* c ttfvjMX'tbz, 

[0 1 8 9] 

(1) *fm=i-0)&* h?<<Zf<DmW.$l& : Xa= 1 48 0nm. Xb 

= 1 4 6 O n m 

& : oLD= 1 . 7 pm 
(3) mi OX K7<7"9<!:I1 U>X4 03t$4C<k(7)S§^ : d a = -tana a 

• f 2 = 1 9. 1 6pm 

[0 1 9 0] 
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(4) f2(D^h5-1'^10if 1 U>X4<D3tl4C tOSiHI : d b = -tana 
b • f 2 =— 19. 1 6 vim 

(5) ^1 U>7C0>S^S§SI : f 2 = 7 2 Opm 

(6) U>X4 0)3felftCi:^1 ^3tK 1 tW^-TftS : aa= (6a 
-6b) /2 = - 1, 5 2 4° 

[0191] 

(7) H1 is^X0)%MC t%2.0)\s— ?ftK2 £(Dfc-T3g : otb = (6 b - 
9a) /2= 1 . 5 2 4° 

(8) ^'jXA9 7 03/<7^-$ :4t=1° , Np = 1. 5 

(9) §M (DU— tf#K 1 <DAtJ<4aT-<D^'jXA9 7 0)11* : t = 1 mm 

[0 1 9 2] 

(1 0) ls— t fitt<DZf t )X2±'^<DX% ■ Mft : 6a = 1 2. 0 5 0° . 6' a 
= 8' , 9b=1 5. 098' . 8'b=10' 

(11) IKDU- IfftK lSi;i2© U— *2fcK 2<DA3*iae<&fflPS : Ay = 
2 (tan6a+i|0 t=0. 4 6 2mm 

(1 2) Sgl U>X4(7>^^Sa*^^ , JXA4g®^T*03feai±a)S§lll : D=A 
y / (eb— 6a) =8. 7mm 
[0 19 3] 

(13) fc&MIR? <( )l>$ 9 7 aOJgBii&fi :Ax (8a) =1486. 5nm 
. Xx (9 b) = 1 4 7 O n m. . Xx (O) =1522. 6 n m 
(1 4) 12 Is>X(D1£&$zM. : f 3 = 2 1 O Opm 
(1 5) ^77-f/<ro=E- K7-f — )V K^g : co f = 5pm 
[0 19 4] 

z<Dt£. mi \s^X4ihm&<Dm\s—flt(D3Lmftg.eo)VtmWkm (3fe 
^T'f/^trosiS^^^S^ffi^?) 1 d BiST-T^^SIS) aelio. 0 1 3° 

< £tffti|»= 1 ± O. 003" . da=— db=19. 1 6 + 0. 03pm, f 
2=7 20±0. 7pm<bfcS«fc5lC. &*<7)M£tt3!i-r*U£ cfcl^o 

[0 1 9 5] 

(« 17 

02 9 I*, *^BJ(7)S1 7(D|OSM0']KGi.&¥3H*U— «f*S?a— JKDflJj* 
[0 19 6] 

mz 9IZ^-T«fc3lC, Sll 7£D|ti£MtfiJK<S£^if*U— «f*S?a— ;H*. 
mW£PBTTJBJ*4:h.fctMK (H2 9 ©flllfl* 3 O) (0Xh7^^9a, 9 b, 
9c^U §Xh7^^9a, 9b, 9 c OffTflMBfr&tKttti)!'— - tf#K 1 

. K2. K3^ai«-r-5*«(*^-ifm^2t, y^zjb^Ui*** 
tifr^rou— tFjfe^^tL^HSim^ic^^-a-^mi u>X4t. mi 

[0 19 7] 

f iftU-fl^ 2 0)^ h7-f ^9 a, 9 b. 9 c lifilS&L7i[I]#TteiF-7 5*< 
t&lfb*U X h^-f :?9 a. 9b. 9 c^P>«-^S^-5jKST'l^-«^ai^ 

[0 1 9 8] 

Si 7<75^^S«iJ-C-|*. ^'jXA9 7tLt. El 3 0 £ ? IZ. 

/><f&itc>;h.Ti^.5o aHR^-f** 9 7 a I*. ^|^.«gim<*^JiMlc«t iJM 
^■TS^SWM (S33S?) 97bi. S&t^lWJh-r^SltK&Jhm (ffi^SP) 9 7 

[0 1 9 9] 

mi 7(7)HiSJKS^J-l:l*. l/-1f*K1. K2. KSCDjfcft^Jt^ftXa. 
Xb. Xc t Lfcif^K. ;-KMtR37-c;U5» 9 7 a^OU— tfjfcK 1 „ K2, K 

SOTAStftJtA^tt^ftea. eb. ec J: 51-. XA9 7 £flg(tT 
[0 2 0 0] 

-Tfc:h>*>. C<7)ii^. mi <DU— tfifcK 1 I*. tfiIS?7<J^9 7a©f 1 
A*S& I IIC^Sea-eA^-TSt, ^'JXA9 7c7)ggSr^N pICkoT^ge 
' aT'SJ^LT. ±S9J^9 7b (5t4SS) T'Bs (6 a + ^ +> fc'ftjgvl/) cZ>ft 

g-esatu. i2<Du- tFjtK 2<£>m2 a^isu i 2izs-r^ 0 
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[O 2 O 1 ] 

f&2<&U-+FpfcK2li. tHR^^M 9 7 a(DB2A*S|5 I 2ICft 
JgebT-Altt'-S t. :?'JXA9 7CDStf?^N plCtoTft^e' bl?Sia-r-6 
. mi (DU— 1 I*. atftg«7-f A,* 9 7 aO)m2A7JSP I 2IZfcl*Te 
' b (es+^-y-t*ftg»|r) T'StJ-r^OT?. m 1 <7)L/— tf&K 1 RlSmZO>iy 
— 9 ; 3tK2l4^fig$tL^o £j£$*T.fcU— (K1+K2) l* v iS»l9 7 

b-eet (e' b oft^-csstu. I3ffli/- (f5fcK30>m3 

Aass i 3Kirr-5„ 

[0 2 0 2] 

13© \y— *ftftK 3 14. 9 7 a (Dig 3 A*SP I 3 iZfk 

SecT-Alfr-St. :7'JXA9 7 0)®#r^N plciotftSe- cT?iii&-r.£ 
■. ^jfcU-"** (K 1 + K2) 14. ;-£*MiR:7-f 9 7 a(Dfg3A2lSB I 3 IZ 
fcl^Te' c (e t + W t*S&*) TrS^ -SOT?. 13(7) — *f% K 3 SI/ 

(K1+K2) l4^/££;H£o £j££*T.frU— (K1+K2 + 
K3) 14. SWK^JhK9 7 c*<JfJj5£*H/iai*SPO^Sjl-r-5o 
[0 2 0 3] 

fcii). t^i^Ig|!OlcIlJ2■r§ST♦lc^5a6■r^3tKg^M^CorL^* 0 C<0J:5fc1£ 
ISO \y— V% Sf-fl)3t7r^/<i: $-a-efc-5t^--5i:. <& tfjfc© tf - 

[0 2 0 4] 

C©@fi*)fl)fctt, mi 7a)Hii£jfm0!|-ei4. mi 0)U— ^3feK 1 OTjteS&MiE^ 
?r3fc«>tf>3l£S&*f jE3fUXA9 6A<7"'JXA9 7 (DlftfllcGKdJvC (El 3 

1 M) o 

[O 2 0 5] 

3tssMjE^'jXA9 6ic«t y. #x h^w ^c,aj^$tif=u-tFjfea>z^isj 

iCfclt^ff^T^tf-A (^^.141113 2 #gg) h<D(5g-T^A 

(Ax. Ay) £4fjEf (fcfc. CCT. EI3 1 lCfcl>T. x 
#|Sjl4&fcMfrt.glz|S]^-5:5[S]. y^lfi]l4. MTA'»t.±IC(olA> ; 5»fRl. z:& 
tS]!4$ft®^^t)^lciSl^5^Ifi]^*LrLN5o ) 
[0 2 0 6] 

3tS§4fiE^''jXA9 6^<J>U— tfjtOAtJ^^eyz. SiSS£eyz' . JSStM 
NcfTSt. y ^[S]<7)MiEgAy 14. #KD&5lzmi-ZLttfX'£&o 
[O 2 0 7] 
s i n eyz= N c s i n 6yz' 

Ay = L • tan (Gyz — eyz' ) / ( 1 — t a n (6yz — 6yz' ) t a n6 
yz) =Leyz (rad) • (1-l/Nc) 
fcfc. x^|Sj<75M]EgAx 4,. z x^®F«9lcfcMt*A^ftezx<kSi©ftezx' 

[0 2 0 8] 

z^(S]a5«]EgAz 14. Az = (1-1/Nc) Lt^C^o 
[O 2 0 9] 

RTfigr-$)S<tl^^ic. l£jts&*fiE:7'JXA9 6 £ y $4£>jg y u: (zx^Brt^) 

EfEiss-r^diricty. n ©u-^k i we— a?ix h^x^^isjofa 

IC (yzfirtf) [UfElSS-r^CltlC^y t*— KDy|4^iS)©fiif 
HA y CBffiiE £ fr ? d £ A<T £ •&„ 
[O 2 1 O] 

COotdlC. **m^S0<J-CI4. ^KMiE^'J XA9 6 £Jf A-r^CilCj; y 

S&fitiE ^ 'J XA 9 6 £#A L T3t3SSMjE £fr o T t «fe 
[0211] 

*SU6»SHHlCj:;h.tf. U— *5fcO;fcSg±IC:jfciE§*$IE:7'J XA 9 6jjfALt 
[0 2 1 2] 

t£*>\ *s^£^S0iJT*l4. ^1 U>X4|CJ: iJHSffll/- tfjfeO^PBJ^JSlf t> 
*t. tF3tA<a'oC-5C<t^<?4liLTLN§<DT-. £■ U— y^lCOt^TjfcS&iS 

]E ^'J XA 9 6 ZmA-f 5 Z £ tfl: 2 -5 . 
[0 2 13] 
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et y uss-r set tfsim r* & * « 

[0 2 14] 

(1 ) tF*^-<D=&X h^l'^^lijKfi : Xa = 1 490nm, Kb 

= 1 4 70nm, Xc = 1 450nm 

(2) 9 s 3R-T-a>IU«tfliB (ItrMttiE) KfcltS U— tfifcOXTK-y 
-fX:coLD=1. 7 pm 

(3) |1(DXh7-1'^9atil U>X4(D5t$4Ci:OTS§^ : d a = -tana 
a • f 2 = — 3 8 . 4 pm 

(4) 13 0)7. K7-f^9 c if 1 U>X4<D5fc$4C<kCDl§g£ : d c=-tana 
c • f 2 = 3 8 . 6pm 

(5) mi [s^xomsMM. f 2 = 7 2 opm 

(6) IfM U>X40)^Ctf 1 (DU— tfjfeK 1 ttfJftfftJg : aa=9a- 
9 b = - 3 . 0 5' 

(7) ^1 \s>X(D%mct%Z<r>\s—*f%K3b<J>ti-? ftJt : ac=6c— 9 
a = 3. 07' 

(8) ^'JXA9 7©/^^-^ :*=T , Np=1. 5 

(9) H <nV— tfjfeK 1 0)Altiu:Ml?<D^ ,, jXA9 7<7>J5£ : t = 1 mm 
(1 0) U— *fHL<DZf , )XJx<^ OAS* ■ lift : 6a= 1 2. 0 5 0° . 9' a 

= 8" . 8b=1 5. 10* , 6'b=10' , 6c=18. 1 7* . 8'c= 
1 2° 

(1 1) f 1 ©U- -tf&K 1 if 2©U- +F*K 2 iOAamgtf)!^ : Ay 1 
= 2 (tanea+»Jf) t=0. 4 6 2mm 

(1 2) %Z0)\s—^%K2tyzZ<J>V—^%K3tO)XM'iH.m.0)T&m : Ay 2 
= 2 (tane a + 2\J//cos2ea t=?0. 535mm 

(1 3) 11 U>X4(DS^eS6^^'JXA9 7Sg®^T*(D3tW±<75il&gl : D 
= Ay 2/ (9c— 6b) (rad)=10. Omm 

(14) &ftSJR7<r Jls9 9 7 a<Dig»T;&fi :Xx (9 a) =1 502. 77n 
m. Xx (9b) =1483. 57 nm, Xx (9c) =1 460nm, Xx ( 
O) =1 536. 62nm 
[0 2 15] 

Z<Dt$* mi ©U- tfifcK 1 <t§[3CDU— tf3tK3<D3fe8SSI±, £>2. 5 
mmtft-S. C(D3teS&M^MiEf -5f=«)03tl^4fiE^'jXAt LTI±, v'J=l> 
(Nc = 3. 4) ^fi$L^3. 5mmt-r*tI*J:t^ E 

3 1 £#HBL-C\ #S&:Ka>*SIEMA z I*. 

flz= (1-1/Nc) L = 2. 5mm 
fcfty. y£A<D*iMAyl*. 

A y = D • (9b— 9a) (rad) —Ay 1 — 0 . 070mm 

9yz=1. 2 5° 
[O 2 1 6] 

ftfc\ mi L/>X4tf2l/^Xl 6 0>P^IC*JltSt*-AX7K^ hgA<. MiH 
¥fx*i:*sh.-Ct**»*J:y *'J**<ft*J:5. mi U>X4t^2 U>X1 6 
c7){4S^IBS-r*tli. mi U>X4ifcS*&G)fc:— A(&3c§ftJg9<Dtt#MztA9 
£*#<I&&Ci;b<T*£<i>J: : 5Kfcy. CHlCfeoT ^'J XA9 7<7>< 
(DIESIS 111** = 1 ±0. 0 5° » da. de©#SM£±0. IpmfTS 
Cir^lrt. £f=. ^yXA^I5l^|SST*iESL. ^.m^ai^WSSmt ft 

So 

[0 2 17] 

±temi esi;mi 7a>siift»»0!*-«Hfr*fc, *aif*u— tffsi^rom 

1~n (nl*2JU±0>g§JD OX h ^-f 1 ~m n 2?*<Djfe$t±! 

itLfcii^. ^'jXA9 7ii. mi ~mn;i?fi(Dife^^ti. : r^Ai*-r-5mi ~m 
nA*is&£. ^^^sit-r-ss^aii:. ai^sst^^^fctoT-fey. &sn ( 

i li2~n(7)^T(7>S§J[) A^SCtSt-tSUI*. ii-UMA^*^¥Srt 
icA^L^mi 7iSm i - 1 ifeA<S^SPIcfcLNTm i A*gPlC[fi]^oTSSt$+i 
. m • A^SPICfc^Tm i ftJ^ftO^T^lSllzSS^JKT. m i jBEfia)3fet^ 

[0 2 1 8] 

(mi sonmT&mm) 

mi 8<oM»ffiff«id^ ±2Lfcn ~mi 7 o)mmmMiz?riLtz¥mfti> 

— tF^E v -)\, £ =7 V >4MB» I-® ffl L fc 1 0) t? fe -5 „ 
[0 2 1 9] 
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S3 3i*. *§£bji<db-\ zcommummx'&^^^^m^om^m-rya 

03 3IC^-T«J:5IC. *^©I1 8<0H»talC^i» i 5^>iiilg||4 8 I* 

4 9tai*Si55o<7)F B ii?{i-^pt^e^i-r-5)?t7r-r/'? (itffl^T-f/o sit 
f_sft*g3tt3fe^r-r/\* dfiUffl^T-r/'O 5 1 iz&mzii%mm>tt 

WDM* ^7 5 3iJff|i 0 A7JSB4 9 iWDMA^7 5 3 t (DmRlSiiitlU 
50iWDM*^7 5 3 tOBUlCl*. A2)SP4 9 £ tii*lSi5 5 O ^0>7J |^](7>^I•f§■ 
^fcf£^t ^SSilS"^^^ V U-: 5> 5 4 ^tl^tvfSCt t>*tTI^-5. 
[O 2 2 O] 

[022 1) 

^UWDM*^75 5ICj:ot^JiE$^ I*i£#Sg£S|S 5 Z<D&Mft t £5 
[0 2 2 2] 

jae3t^S|J5 2-e^LfcI&e3tl*. WDM*^753l:iyjt77-f/<5 

ii=e^a?*t» — atjsm 9^c>A*i£;h,fc:<i-^fci*. ^77^/^5 1 xm 

jgitttSfeZlxxm^ZiX* WDMA^7 5 3 £ililL. fcB*SB5 0 ^t»t±S* * 
[0 2 2 3] 

^^^jfe^iEffl*^^ s 6 1*. mmm-^fto)— sp^fMMs&s 7ic#el* &y 
oifUfi u— t Lxmtsu 5 o a> e, tax ztiz. 

[0 2 2 4] 

w-mtt t •§> «*; 7 i~ -7 4 — k/< -7 vmt -5 o 

[0 2 2 5] 
[0 2 2 6] 

-;nci±LT}@*f$i&at^ (RiN) $<g^-r*c:t*<-c#s<»T. liig^^fcm 

[O 2 2 7 ] 
[0 2 2 8] 

S3 3lzfjiLtz 1 ?V>mm$sl*. ^7JM7J3*TfeS^ ±&Lf=<fc"5 
tf^i^i— ;uA<«lil3fc<b$*l» A^olg^^SiJt (RIN) <7><gM 

[0 2 2 9] 

CO03 3lCSLfc7-*>i«B»«U ±5ELfccfcaiCWDMafii>X^AICjg 
ffl-r-5CtA<-e#-5o 03 4t*. H13 SICjjrLfc^V^igitgSI^JlfflLfcWDM 

[O 2 3 o] 

. 3t£;£S§8 8ICj:oT£;]£$*U 10(D3fe77"</<8 9 |C*^^^^ 0 C(7>3fe 
?T-</<8 9CDfeiMSS±ICl*. S3 3lC^Lfc^V>ifitgglCttESLfc4£S&<Z>^ 
V>«MB»9 0*<|g«l=J6i:TIBtt**l. a*Lfc3t«^**i«f 
[023 1] 

^<7)3t7r-r/^9 0±££2iLfc{t-J§-l*. ft-ft$LU9 1|Cj;oT. ^SjKDiKSA 

/\*8 9±lcl*. ffma>2£:g<Z>jte{!-^£ttJ)DL. 5i y iii Lf= y "T-S A D M 9 3 (Ad 
d/DropMultiplexer) tfft A^Jv-Sii^tfeSo 
[0 2 3 2] 
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[0 2 3 3] 
[0 2 3 4] 

77?— %?$ffll v C{l3fcS$[slf&$-&Tt>J:l\. SLOW*. 7 7 77"^$ 

j: o t m * iznm-t s z t t<ssm -t & s . 

[O 2 3 5] 

3fci®IC^3f£lt-efc<. flJ*.!*. 0. 9 8pm«:£fl>E D F ABSffl#3B£ L 
[0 2 3 6] 

*1MH*U— - y ; *^2l>Jf$fiE$+t-5X h9-f ^©ai*. 2*XI*3*U: 
HSS4vJ\ 4#m±fcoT*.«fclV 
[0 2 3 7] 
[^B^(D^lS] 

[0 2 3 8] 

£f6ft Lfc itftli. SIStiBflt©SHb* i:«tot4 Cfc^»y -7— y 1= «fc 
tB*>EB£ffl]f&iJ-C?#fc^ofc 0 Cttlc^L. *^B^|c«t*ili, H!<D¥3H*U— 

yro^W^i 7jrS]i-fet^t:<7)^tip$ij-r-5ci:ic«fcy % %^?t^ 

[0 2 3 9] 

*i&<d«i*/<v*— 5?©fiy *i=»lt» #7r.-f /<£<D«fcab**«i3c«fli-e 

[0 2 4 0] 
[O 2 4 1 ] 

SIM U>X£ffll>Tl^O>-e, tf-AS&l/«f&^A<^*<«:y. &S*>*I&<& 

[0 2 4 2] 
[0 2 4 3] 
[0 2 4 4] 
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[0 2 4 5] 
[0 2 4 6] 

i moz-mftis— ^m^x^^m^n 5 z t tfxzz, 

[0 2 4 7] 
[0 2 4 8] 

£$mittlc*T 5 C «!: A<HIftg t -5 o 

[@®o)^m^ui^] 
[01] 

-*-flffi5ffiiSBk (B) tf^A<t- H>>>^±JC@SLT9iy#(t 

[02] 

[03] 

(a) i*^y XA<o«i^^^-riiij®0. (b) i±-t-(D^F®si?fes„ 

[04] 

(A) lilii&^J&^Eva.— ¥®0. (B) li-tfD{M®Bi®0. (C) 

t* : ?-0)iE®0-e&<&„ 

[05] 

h^^rfi^fefcy i a) ^epao ifc^rox^^ K^^^-r^^^-cfe-So 

[06] 

7 -< / * sn a £ * -r y ^ 7 T* s „ 

[07] 

(A) <B) l*SM ^>X0)iaSXS^UiBJ^-§fc46(7)UiB^|gl-Cfe^ o 

[08] 

(a) ~ (o itmmw \s-^m*a>ifcfczmw-?z,tzit)<i>i&wmx'it> y . 0 

8 (B) &l/ (C) 1*08 (A) - a^Biffi|2l-eifc^ 0 

[09] 

[010] 

^-riftB^IIIT-fc-5. 

[011] 

**9I<0* 3 <DMM « fcff & U— tf^E 5? a. -;K7)ffij$ £ gist-lb L T 
[0 1 2] 
[0 13] 

[0 1 4] 

[0 1 5] 

(A) ~ (C) I*. ^^B^(^m6<7)||»S^la)¥^«:b— t fmT(D&l$.&Vti 

Bj-rsfc^roittBjEir-fey . 015 (b> at* co it., ttvf 1 5 (a) 

<7)b-b^BT®0. c - c$$#j®0T:&-5>. 
[0 1 6] 

k <t £*-r ^ ? x & ■& o 
[0 1 7] 

(a) ru (b) i±. m.-temm*- Kttt»*««*- K<t<&u— t^iaa 
-rossa i;b« y ^7 l £ imi tt-f m x & § . 

[0 1 8] 

(a) ~ (o itWi7<Dnmmmx'S}Z>¥mftis-*fm*o>&im : £m-t&^ 
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[119] 
[020] 
[02 1] 

•s nmm & m-tisi m m x° & & . 

[02 2] 
[023] 

T^-riftBj0Tfc*o 

[0 2 4] 
[025] 

2M£BJ3<Dlg 1 4 (Dlt»^JIC<SS^<* U-+F^E ^a.-;uro«^^^ibL 
-C^-riftB^IglT-ife-i.. 
[026] 

*f§BJ30)1Sl ■ 5(0*lfi»l8«l=ff*7* hy-f*— K <7)«iJ$^-r 
[027] 

[02 8] 

ajfcWR^-r^* 7 alcAS*Lfc<t£G)ftilM£^-r^;7T-fc3. 
[0 2 9] 

T^-rittB^glT'feSc 
[HI3 0] 

* "9- 1* » Zf ' J X A £ (ft BJJ -T £ A O ft H H T- & 5 . 
[03 1] 

[032] 

[033] 

2<z)ii»s0ijt?fe-s> : 5v>iiim§ia)fiij*^^-r^ r n->^0-t?3& 

So 

[034] 

0 2 3 I c tf L tz 5 V > if iH» £ m m L W D M ffl « v X t- A 0) *S j£ £ m T 7 O 

[035] 

*ISSWJU5 5 8 9 6 8 m'jZmiZMTjkZHtzVt&Om-mitls— •fgBSIftUH 

-r * t ft © itt bj a -e & & . 

K1 :I1 0)l>— *f% 
K2 : f 20U- 

M, Ml. M2. M 3 : ##<*Lx— tf^Ei^j.— ;U 

1 : /^^y-v 
1 a : ^7>vSP 
1 b : mU 

1c :1 

2 : ¥3H*U— tffg^ 

3 : 7* h-?-f K 
4:^1 U>X 

5 : Zf'jXJx 

6 : (dJtlHlfs^a) 

7 : P BC 

7 a : SSI <DA*S5 
7 b : m2<DA*SP 
7 c : 
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8 : 3t77-f/< 

1 O : f2©7. K^-f^ 
1 1 : f«;^'J7 
12:7t h$V:*— h*++'J7 
1 3 : gn<BU>Xffc&gp'# 
1 4 : *;U$*$M* 
1 5 : ftSftSB 

1 7 : fM 

1 8 : f2(DS^ 

1 9 a : m 1 fl)3t^SU*t 
19b: m2a>3£^SI5« 

2 O : $2PSK 

2 0a: -9—57.^ 

2 1 : m2<DU>X«^gp« 

2 2 : X7-f K'J>^f 

2 3 : 7iJI<- ;u 

24 : S« 

2 5 : ffiSfilit 

2 6 : TSPM 

2 7 : ±&mm 

2 8 : teELStm 

2 9: KJEItBI 

31 :n-InP>7-;Kl 

3 2 : GR I N-SCH-MQWMi 
3 3 : p — I n P *? =y *j KJB 

3 4 : ±gP8tt^^ 

36 : p-I nP^Uv^Vm 
37:n-InP?Q «y 
3 8 : &MM 

3 9 : mmm 

4 0 : Sffi 

4 1 : nSTSP^7-V KJ1 
4 2 : SttjR 

4 3 : t>m±n<? i 7V KJS 

4 4 : &$iJl 

45 : p-GaAsf 

4 6 : ±SPM 

4 7 : ToPHHS 

4 8 : 

4 9 : A*SP 

5 0 : tiiaSfl 

5 1 : Jt7T-</N* 

5 2 : ElS£3fc$g±$J 

5 3 : WDM^J^7 

5 4 : 5tT-f VU-^ 

5 5 : WDM*^7 

5 6 : * = ^ 

5 7 : fflftPSItt 
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